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Chapter 1. INTRODUCTION 

1.1 BACKGROUND 

With the evolution of precast/prestressed concrete bridge I-girders comes greater structural 

capacity and ability to span lengths of up to 200 ft. Figure 1-1 shows the evolution of cross section 

of typical concrete bridge I-girders from the standard AASHTO girders to PCI Bulb Tee girders, 

and recently to wide and thin top flange I-girders (e.g. NU girders). Precast/prestressed concrete 

I-girders with wide and thin top flanges have unique characteristics compared to the other concrete 

girders. The wide and thin top flange provides an adequate platform for workers, shorter deck 

span, and reduced girder weight. While the wide and thick bottom flange accommodates a large 

number of prestressing to improve the section capacity, the wide and thin top flange improves 

girder stability during construction and reduces the tendency to side sway when long spans are 

used. 

 

FIGURE 1-1: CROSS SECTIONS OF STANDARD AASHTO GIRDERS (LEFT) AND NU GIRDERS (RIGHT) 
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NU girders are one of the early examples of I-girder with wide and thin top flange. These 

girders were developed in the mid-1990s and have been extensively used since then. Although the 

examples presented in this Report are using NU girders, all deck removal methods, conclusions, 

and recommendations apply to other concrete I-girders with wide and thin top flange. 

 

1.2 PROBLEM STATEMENT 

Despite the advantages of concrete I-girders with wide and thin top flange, several 

challenges could be faced during deck removal operations as the top flange is more susceptible to 

damage than it is in conventional AASHTO and bulb tee girders. There are no guidelines, 

specifications, or experience on deck removal for this generation of I-girders. Therefore, there is a 

need to investigate different deck removal methods and evaluate their impact on girder condition 

and performance. Furthermore, there is a lack of research on the efficiency and cost effectiveness 

of different deck removal methods as well as their impact on the environment.  

 

1.3 OBJECTIVES 

The objective of this project is to investigate different deck removal methods and their  

impact on the structural performance of precast/prestressed concrete I-girders with wide and thin 

top flange. More specifically, different saw cutting and jackhammering techniques are investigated 

in terms of the resulting damage to the girder, duration, cost, and impact on the environment. 

 

1.4 REPORT ORGANIZATION 

This report is organized into six chapters as follows:  
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Chapter 1: presents background information, problem statement, research objectives, and 

Report organization. 

Chapter 2: reviews the literature on existing deck removal methods and most common 

practices currently used by state DOTôs.  

Chapter 3: presents the findings of the field investigation performed on the Camp Creek 

Bridge. 

Chapter 4: gives a brief introduction to cost analysis of deck removal techniques. 

Chapter 5: presents the analytical investigation performed. A proposed deck removal 

method is analyzed for two bridge examples. 

Chapter 6: shows the experimental investigation and validation of the analytical work. The 

specimen preparation, testing, and test results for the proposed method will be presented.  
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Chapter 2. LITERATURE REVIEW 

2.1 PUBLICATIONS 

NCHRP Report 407 discusses the rapid replacement of bridge decks and states that 

methods for deck replacement do not affect only the duration and the cost of the project, but also 

the performance of the supporting structure. Equipment that can be used to remove an old deck 

can be pneumatic breakers, saws, drills, breakers, splitters, crushers, and blasting charges. The 

main limitations are the accessibility of the elements to be removed, removal time frame, and 

environmental and noise restrictions. The improper application of the aforementioned equipment 

can result in some damage that affect the performance of the structure (Tadros & Baishya, 1998). 

One way of deck removal is saw-cutting the deck into small pieces that are manageable to 

lift and transport. Micro-cracking in the girderôs top surface was observed when pneumatic 

hammers are used. Damage to the top flange can be extensive when rig-mounted breakers, 

wrecking balls, and blasting charges are used. New techniques, such as chemical splitters and 

cutters, have been used infrequently, (Tadros & Baishya, 1998). 

The province of Alberta in Canada has its specifications for bridge construction. Jack 

hammers heavier than 14 kg (30 lb) and chipping hammers heavier than 7 kg (15 lb) are not 

allowed to be used for full depth repair of bridge decks (Alberta Ministry of Transportation, 2010). 

2.2 SURVEYS 

2.2.1 NEBRASKA DEPARTMENT OF ROADS (NDOR) SURVEY  

A questionnaire was sent to the state DOTs in order to investigate all the possible methods 

according to the DOTôs experience. Most of the DOTs practices were saw cutting between the 

girders then picking the deck and then jack hammering on top of the girders to remove the 
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remaining part of the deck. Hydro-demolition was suggested by many states, however, with this 

method, it gets challenging to control the water with the concrete according to EPA requirements. 

A list of the 10 DOTs that responded to the survey and their responses are shown in Table 2-1. 

Of the 10 states that responded to the survey, there were 4 states that practice hydro-

demolition. From these 4 states, the response was that hydro-demolition is a noisy and costly 

removal method with environmental control issues however low risk of damage. The state of 

Florida mentioned, if labor cost is low jack hammering is used, and if labor cost is high, hydro-

demolition is preferred. Also from the response gathered, all states practice conventional saw 

cutting and jack hammering practices. 

The use of pneumatic hammers attached to a mini-excavators or backhoe is a practice used 

by many states for the first half depth of the bridge deck. The use of pneumatic hammers is more 

economical but risky, the operators need to be very careful not to damage the girder top flange. 

The remaining concrete down to the girder top flange is removed using hand chippers and small 

jack hammers. Contractors typically attempt to bid this method first, such as in the state of 

Pennsylvania, rather than to hand remove the full  depth of the deck. The cost is almost reduced by 

33% when pneumatic hammers are used. The cost of removing with a combination of pneumatic 

hammering and hand chipping is around $600-$700/c.y., whereas the cost of using only hand 

chipping is $900-$1000/c.y.  

Also from the DOTôs response to the survey, the debonded strip at the top flange edge is a 

good starting place for longitudinal saw cutting and easy lifting of deck panels. Florida DOTôs 

mention to vertical saw cut 2 in. inside top flange and lift deck panels with crane. The Florida DOT 

also recommends to slope saw cut longitudinally at flange edge so the deck wedges itself after 

cutting and until it is lifted out.  
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TABLE 2-1: DOT'S RESPONSE TO THE SURVEY (1/2) 

 

 

No. State Contact Experience ResultsMethods Used/Recommended for Deck Removal on Bulb-Tee Girders

Hydro-demolition

Saw cutting removal of deck sections between beams

None

Less probable damage and slow but can be easier when 

good access is provided (false floor on bottom flange)

Faster but had more top flange damage than jackhammer

None

Backhoe with a pneumatic hammer                                      

Sawcuttinga few inchesbeyondthe edgeof the top flanges,then,usechipping

hammer to remove the deck above the top flanges

Minnesota

Small jackhammers

New Mexico

Indiana

Pennsylvania Saw cut the deck and parapetas in the previousmethod.Machine breakand

then handdemolition over the entire width of the beam.Leave slabshanging

from somerebars.Torch pan angle welds. Engageslab grab bucket and cut

remainingbars.Only chip andfree enoughlengthto staywithin the lift capacity

of the excavator.

First methodis usedif slabscanbe pulledfree from SIP clips. Secondmethodis

used if slab pans are not pulling free.

Saw cut deck with diamondsaw at approximately10 ft intervalstransversely.

Plunge cuts through parapetsat sameintervals. Break concreteover beam

stirrupsusingmini-excavatorwith a small hydraulichammerfor half depthand

chippinghammersfor thereminder.Removeslabusinga Gradallexcavatorwith

a slabgrabbucket.The sameprocedureis appliedto parapetsbut theyneedto

be lifted with cables.

Not Specified

Small track mounted pneumatic hammer above the top flange

Hand held cutting and jack hammer removal above the top flange

Steeltrowel finish and 6" bond breakerare appliedto the newly developedI-

beam that has 4 ft wide top flange.

Yes, BT-54 

girders

Paul Rowekamp 

(651) 366-4484

Fast, noisy, and costly because of water control

Slow (1 cft/hr), less noisy, and economical

Ray M. Trujillo

raymond.trujiilo

@state.nm.us

Tom Macioce

(717)787-2881 

James Colonies 

(317) 467-3964

More economical but risky. Operations need to be 

watched closely to ensure that SIP pan clips are not 

damaging the flanges when pulled out

Most contractors bid this method and try the first one. 

Hand chipping over the entire beam top is very expensive 

($900-$1000 /cy). Combination of machine and hand is 

probably ($600-$700/cy). Hammering is very noisy.

 Safety is an issue. Longitudinal fall protection will need 

to be installed. 

Yes

Yes

Break some of the top flange.

Care needs to be given as the deck removal can break 

off the thin flanges fairly easy.

1

2

3

4
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TABLE 2-1: DOT'S RESPONSE TO THE SURVEY (2/2) 

 

No. State Contact Experience

9 California
Susan E. Hida

(916) 227-8738
No

10 Missouri

Gregory E. 

Sanders

(573) 526-0245  

No

None

Contractor had to repair beam top flange in many 

locations.Yes, Not Bulb 

Tee Girders

Kevin Pruski

(512) 416-2306
5

6

7

8

Oregon
Crain Shike

(503) 986-3323
No None

No methods are recommended at the meantime

Debonding 8" wide strips at the top flange is a good start

Julius F. J. 

Volgyi

(804) 786-7537

Texas

Virginia No

Results

None

Methods Used/Recommended for Deck Removal on Bulb-Tee Girders

Conventional jack-hammer methods

Saw cut between girders and remove deck sections by crane

Hydro-blasting of concrete over top flanges to below top layer of deck

reinforcement and 1' strips from edge of top flange to top of top flange of girder

Smallpneumatichammers(15-20lbs.) for removalof deckconcretebelow top

reinforcement in the 2 ft wide center strip

Hydro-demolition with controlling the depth of removal

None

Recommend full depth saw-cutting outside the limits of the top flange and high 

pressure water blasting to remove the concrete deck inside the limits of the top 

flange to prevent damage to the pre-cast bulb-tee girders.

Florida
The bonding action over the 2 in. strip occasionally 

produce minor spalls on the beam flange when vertical 

saw cutting is used.

Concrete over beam flanges is removed using small jack hammers or 

hydroblasting depending on the cost. Hydroblasting can be controlled in a way 

that gouging the top flange is not a problem.

If labor cost is low, jack hammer is used. If labor cost is 

high, hydroblasting is preferred. They both work well.

Deck between beams is removed by either vertical saw cutting 10 ft sections 2 

in. inside the top flange and lifting with a crane, or sloped saw cutting over the 

beam flange tip so the deck wedges itself after cutting until it is lifted out.

Yes
Steven Plotkin 

(904) 360-5501

Superstructure removal may be more feasible and economical option. 

Debonding more of the top flange will certainly help in deck removal.
None
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2.2.2 IOWA STATE UNIVERSITY (ISU) SURVEY  

A national survey was conducted by the Iowa State University Bridge Center, and a total 

of 28 states responded on the methods they practice for concrete and steel bridge deck removal. 

The criteria that methods were evaluated were based on performance, time, cost, noise, and safety. 

The results of the survey taken are summarized in this section. 

Table 2-2 shows deck removal methods currently used by the 28 states that responded to 

the national survey. A description of tools used in each method is given.  

 

TABLE 2-2: EQUIPMENT AND TOOLS USED FOR DIFFERENT METHODS 

 

 

For deck removal and re-use of the girders, three methods are considered; saw cutting, 

breaking, and hydro-demolition. Table 2-3 gives a generic comparison of these three methods for 

the criteria mentioned. Although hydro-demolition has low risks of damage to the girders, it ranks 

at more costly than other methods and more dangerous for the operator. Saw cutting and jack 

hammering are more cost effective, however can also see higher damage to the girders. 
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TABLE 2-3: EVALUATION OF DECK REMOVAL METHODS 

 

 

2.3 ISU RESEARCH 

ISU Bridge Center has conducted a research on the shear capacity of three different types 

of shear connectors with varying levels of deck removal. Three different types of shear connectors 

welded to I-beams were tested for shear capacity and behavior of the connection with the testing 

variable being different levels of removed concrete; 50%, 75%, and 100%.  The three different 

types of shear connectors are standard shear studs, c-channel connector, and the angle with welded 

bar connector. The testing consisted of 27 specimens; three specimens for every variation of 

concrete removal and type of shear connector. The test setup is shown in Figure 2-1. 

Saw Cutting Breakers (Jackhammering) Hydrodemolition

Cost Moderate Moderate to Low High

Duration Moderate to Low Moderate to Low Moderate

Safety Moderate to High Moderate to High Moderate

Noise Moderate High High

Risk of Damage to Steel Girders Moderate to High High None to Low

Risk of Damage to AASHTO Girders Moderate to Low Moderate to Low Low

Risk of Damage to Bulb-T Girders Moderate Moderate Low
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FIGURE 2-1: ISU SHEAR CONNECTOR TEST SETUP 

 

It should be noted that no specific height and width dimensions of the concrete around the 

connector were used to classify 50%, 75%, or 100%, but instead were classified by weight. 

Figure 2-2 shows the different types of shear connectors used in testing. The different type of shear 

connectors used are shear studs, c-channel connectors, and an angle with a welded bar connector. 
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FIGURE 2-2: ANGLE + BAR, C-CHANNEL, AND SHEAR STUD CONNECTORS (COURTESY OF ISU BRIDGE CENTER) 

 

Specimen forms were made by casting the ñnewò deck around the shear connectors with 

existing concrete on shown in Figure 2-3 and Figure 2-4.  
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FIGURE 2-3: SPECIMEN FORMING (COURTESY OF ISU BRIDGE CENTER) 

 

 

FIGURE 2-4: ISU PUSH-OFF TEST SETUP (COURTESY OF ISU BRIDGE CENTER) 

 

Specimen failure mode is shown in Figure 2-5. All of the shear connector types had the 

same resultant failure mode, which is shearing off the connector at the deck to girder interface.  
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FIGURE 2-5: SHEAR STUD CONNECTOR FAILURE MODE (COURTESY OF ISU BRIDGE CENTER) 

 

The results of testing the different connectors with varying concrete deck removal levels 

of 50%, 75%, and 100% are shown in Figure 2-6 through Figure 2-8. From the graphs, there is no 

correlation between the level of deck removal and the behavior of the connection. Therefore, it can 

be concluded that the amount of concrete removal around the shear connectors does not adversely 

affect the behavior of the connection. 

 

FIGURE 2-6: LOAD VS AVERAGE DISPLACEMENT FOR SHEAR STUDS (COURTESY OF ISU BRIDGE CENTER) 
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FIGURE 2-7: LOAD VS AVERAGE DISPLACEMENT FOR C-CHANNEL (COURTESY OF ISU BRIDGE CENTER) 

 

 

FIGURE 2-8: LOAD VS AVERAGE DISPLACEMENT FOR ANGLE + BAR (COURTESY OF ISU BRIDGE CENTER) 
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2.4 WORKSHOPS 

The University of Nebraska-Lincoln (UNL) hosted a workshop on concrete deck removal 

methods for concrete I-girder on November 16, 2012. Bridge contractors, owners, and researchers 

discussed effective deck removal methods, procedures, and future tasks in this research project. 

 

  

2.4.1 DECK REMOVAL BETWEEN GIRDERS 

For deck removal between girders, the methods are determined by environmental 

restrictions. The most cost effective would be to break the deck panels down to the ground after 

saw cutting using a hydraulic hammer mounted on backhoe. However, this method is not permitted 

with an underlying waterway, highway, or railroad. If there are environmental restrictions, 

transverse and longitudinal saw cutting followed by lifting deck panels with crane or slab crab will 

be used. Concrete deck panels are usually 6ô x 12ô in dimension. 

 

2.4.2 DECK REMOVAL ON TOP OF GIRDERS 

The use of hydro-demolition, hand operated jack hammering, and small impact jack 

hammers mounted on excavators are recommended. With different methods available in removing 

the deck on top of girders, both efficiency and cost need to be investigated. 

 

2.4.3 PROPOSED METHODS FOR RESEARCH 

Four methods were proposed in removing the deck on top of the girders. These methods 

include: 1) sloped saw cutting part of the top flange then forming a new deck; 2) milling part of 

the old deck down to shear connectors and pouring a new deck on top of it; 3) vertical saw cutting 

down to girder flange and jack hammering the concrete around shear connectors; and 4) saw 
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cutting deck just outside of shear connectors followed by milling old deck down to shear 

connectors then pouring new deck on it. Conducting cost analysis of these methods need to be 

investigated, as well as the cost for replacing the entire superstructure (girders and deck) versus 

removing deck only. In some cases, the cost of precast/prestressed bridge girders per square foot 

can be close to the cost of deck removal. 

Method 1- Sloped Saw Cut Top Flange 

A saw-cut machine with a blade that could pivot to a certain angle is needed so it can 

perform sloped cut without the need for the costly and time-consuming operation of using the 

guided rail with wall saws. In this case, using the sloped saw to cut through the top flange can be 

good alternative if the structural capacity and stability of the girder when the top flange width is 

reduced is not a problem. Figure 2-9 shows sketch of this alternative where the shaded area is jack 

hammered and the new deck is then formed similar to forming decks on steel girders. The new 

deck can have a haunch to provide adequate cover for the exposed steel in the girder top flange. 

This alternative does not require the debonded zone, but the ability of cut deck panel to carry the 

weight of construction equipment needs to be investigated. 

 

FIGURE 2-9: SLOPED SAW CUT ALTERNATIVE 
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Method 2- New Deck On Top of Old Deck 

Another alternative is shown in Figure 2-10. Mill the top 2-3 in. of the deck over the girder, 

cut and lift deck panels between girders, keep the old deck around the shear connector, pour the 

new deck on top of it, and connect old and new deck to achieve composite action (using new 

connectors on the top or the side of the old deck). This solution will result in about 5 in. increase 

in deck elevation. 

 

FIGURE 2-10: ALTERNATIVE METHOD IN POURING NEW DECK ONTOP OF OLD DECK 

 

Method 3- Vertical Saw Cut at Deboned Zone  

A third alternative is shown in Figure 2-11. Saw cut the deck panels vertically at the 

debonded zone, use mini-excavator to break the concrete above the girder, and use heavy excavator 

to break the deck between girders. Avoid using 15-kip and 30-kip jack hammers because using 

these small jack hammers is very time consuming and costly.  
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FIGURE 2-11: VERTICAL SAW CUT AT DEBONDED ZONE ALTERNTAIVE 

 

Method 4- Vertical Saw Cut outside Shear Connectors 

A fourth alternative is shown in Figure 2-12. Saw cut deck transversely and longitudinally 

around shear connectors. Grind the top 2-3 in of the deck over the shear connectors (highway 

grinder was suggested as a way of milling that 2-3 in.). Remove the remaining concrete around the 

shear connectors (using small jack hammers or manual hydro-blasting). Finally, lift (pop) the 

slabs/panels between the girders, which should easily break the bonded area. 
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FIGURE 2-12: ALTERINATIVE METHOD VERTICAL SAW CUT OUTSIDE SHEAR CONNECTORS 

2.4.4 EFFECTIVE SEQUENCING OF TASKS 

To minimize cost and unnecessary movements, each sequence should be planned. The 

amount of manual work done should be minimized as should the idle time of equipment. Also, 

saw cutting, jack hammering, and panel lifting should be sequenced so that lifting equipment will 

be supported on deck panels that are not yet cut and jack hammering is done before lifting adjacent 

panels. Discussed in the workshop, the recommended sequence of deck removal tasks include: 

1. Saw-cut deck transversely for the full width every 10-12 ft. 

2. Saw-cut deck longitudinally at the debonded zone over the girder lines. 

3. Jack hammer/hydro-blast on top of the two girder lines. 

4. Lift panels using crane or hydraulic backhoe to take away deck in between girders. 

5. Repeat tasks 1-4 for the following girder lines. 

6. For the last two girders, cut, jack hammer, and lift panels section by section. 
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Chapter 3. FIELD INVESTIGATIONS 

3.1 CAMP CREEK BRIDGE 

The purpose of this investigation is to experimentally evaluate the effectiveness and 

efficiency of different deck removal methods and their impact on the supporting girders. For deck 

removal between girders, three main methods were attempted using different locations for 

longitudinal saw cutting. For removal on top of girders, three methods were also attempted with 

different combinations of saw cutting and jack hammering. 

Figure 3-1 shows the sectional elevation, plan, and cross section of the Camp Creek Bridge 

over I-80 in Lancaster County, NE. The bridge is a 170 ft long, 42 ft wide, three span (52.5-65-

52.5 ft) bridge that has four NU1100 girders per span. The bridge was built in 1996 and is being 

demolished after only 15 years due to its functional obsolesce. This bridge is considered one of 

the early bridges made of precast/prestressed NU girders. It is also the first bridge with NU girder 

to have its deck removed. Figure 3-2 gives a chart of deck removal methods implemented on the 

Camp Creek Bridge. 
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FIGURE 3-1: ELEVATION AND CROSS SECTION VIEWS OF THE CAMP CREEK BRIDGE 

 

 

 

FIGURE 3-2: ORGANIZATIONAL CHART OF THE METHODS IMPLEMENTED FOR DECK REMOVAL 
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3.1.1 EVALUATIO N OF REMOVAL METHODS: BETWEEN THE GIRDERS 

This procedure involved saw cutting the deck transversally into six 8-ft long panels while 

having three different longitudinal saw cuts as shown in Figure 3-3. Below lists the three different 

methods used for the longitudinal saw cuts: 

1. Saw cutting the deck 6 in. from the edge of the top flange of the girder towards the 

inside of the girder, which is close to the end of the debonded zone. 

2. Saw cutting the deck 2 in. from the edge of the top flange of the girder towards the 

inside of the girder, which is the standard practice used in conventional bridge 

girders. 

3. Saw cutting the deck at the edge of the top flange with a 60ę angle to simplify panel 

lifting after saw cutting. 

 

FIGURE 3-3: IMPLEMENTED METHODS BETWEEN GIRDERS 

 

Figure 3-4 and Figure 3-5 give the panel number that corresponds to the method attempted 

on the panel. Two panels were saw cut and lifted for each method. 
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FIGURE 3-4: PLAN VIEW OF THE METHODS IMPLEMENTED FOR DECK REMOVAL IN-BETWEEN GIRDERS 

 

FIGURE 3-5: THE DECK WHILE SAW CUTTING, SHOWING THE PANEL NUMBERS COMPARED TO THE PLAN 

VIEW OF THE PROPOSED METHODS 

 

3.1.1.1 METHOD 1 AND 2: VERTICAL CUT PANELS 

Method 1 includes cutting panels #1 and #2 at 6 in. from the edge of the girders, while 

method 2 includes cutting panels #3 and #4 at 2 in. from the edge of the girder. All panels were 

transversely saw cut for their full depth (8 in.) at 8 ft spacing. The haunch was 1 in. at the ends of 

the girders, causing for a deck depth of 9 in. at these locations. All cuts were located at the 

debonded zone of the girder top flange. 

8' 8' 8' 8' 8' 8'

9'8'-5"8' 8'-6"

6"

8'-2"

3"

12'

4'

4'

Sloped Cut

Panel #2

Sloped Cut

Panel #1
3" Overlap

Cut Panel #2

3" Overlap

Cut Panel #1

6" Overlap

Cut Panel #2

6" Overlap

Cut Panel #1
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First, 14 in. diameter blades were used for two passes to create 4-4.5 in. deep cut. Second, 

18 in. diameter blades were used for one pass to create 6-6.5 in. deep cut. Last, 24 in. diameter 

blades were used to create 7.5 ï 8 in. deep cut. Figure 3-6 shows the three blade sizes used for saw 

cutting. Each pass took about 1 minute to cut 8 ft long. Three 1/8 in. blades were used in each cut, 

making for a 3/8 in. wide cut to simplify panel lifting. 

 

 

Two brackets were anchored at the centerline of the panel at 1 ft away from panel edges. 

Panels were lifted from one bracket first to break the bond between the panel and the deck, and 

then the two brackets were used to lift the panel completely (Figure 3-7). The two panels with 2 

in. overlap and the first panel with 6ò overlap were easily lifted. 

 

FIGURE 3-7: LIFTING ONE SIDE OF THE PANEL TO BREAK IT LOOSE 

FIGURE 3-6: (FROM LEFT TO RIGHT) 14 IN. DIAMETER, 18 IN. DIAMETER, AND 24 IN. DIAMETER BLADES 
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The second 6 in. overlap panel caused difficulties when the crew was performing the first 

lift to break the bond between the panel and the remaining part of the deck. The haunch being 

deeper at that part of the bridge was the reason for the difficulty. The lifted edge was hammered 

extensively on both sides; however, it could not separate the panel from the deck. A hammer and 

a chisel were used to break the haunch from the rest of the deck (Figure 3-8). Since the chisel could 

not go deep enough in the concrete due to the thicker haunch, a 60 lb jack hammer was used to 

break the deck attached to the haunch (Figure 3-9). As the crane was lifting the edge of the panel 

and the workers at the same time jack hammering on the panel, the bolts holding the bracket to the 

concrete slipped out of the panel and the location of the bracket had to be changed. The panel 

required a lot of wiggling until it was completely lifted. Despite the rough actions the deck has 

seen, the flange did not show any signs of cracks or damage. 

 

FIGURE 3-8: BREAKING PANEL FROM DECK USING A HAMMER AND A CHISEL 
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FIGURE 3-9: JACK HAMMERING THE DECK ATTACHED TO THE PANEL HAUNCH 

3.1.1.2 METHOD 3: SLOPED CUT PANELS 

Panels #5 and #6 were longitudinally saw cut at a 60↔ slope at the edge of the top flange. 

For sloped cuts, a single 24 in. diameter blade was used to create 6 in. deep cut in two passes, then 

a single 30 in. diameter blade was used to complete the full cut in one pass. This procedure took 

about 20 minutes for 8 ft long cut (Figure 3-10). Another option was attempted to save the time of 

changing the blades, which was to use a 30 in. diameter blade to make the full depth cut in three 

passes. Even though the cutting process is easier, the process of installing the frame for the blade 

and anchoring it to the deck was time consuming; especially with the frame extending a maximum 

of 10 ft only, so for any extra length, the frame would need to be removed and re-anchored in the 

new location. 
























































































































































